Background: The concerns of undergraduate nursing and medical students' regarding end of life care are well documented. Many report feelings of emotional distress, anxiety and a lack of preparation to provide care to patients at end of life and their families. Evidence suggests that increased exposure to patients who are dying and their families can improve attitudes toward end of life care. In the absence of such clinical exposure, simulation provides experiential learning with outcomes comparable to that of clinical practice. The aim of this study was therefore to assess the impact of a simulated intervention on the attitudes of undergraduate nursing and medical students towards end of life care. Methods: A pilot quasi-experimental, pretest-posttest design. Attitudes towards end of life care were measured using the Frommelt Attitudes Towards Care of the Dying Part B Scale which was administered pre and post a simulated clinical scenario. 19 undergraduate nursing and medical students were recruited from one large Higher Education Institution in the United Kingdom. Results: The results of this pilot study confirm that a simulated end of life care intervention has a positive impact on the attitudes of undergraduate nursing and medical students towards end of life care (p < 0.001). Conclusions: Active, experiential learning in the form of simulation teaching helps improve attitudes of undergraduate nursing and medical students towards end of life. In the absence of clinical exposure, simulation is a viable alternative to help prepare students for their professional role regarding end of life care.
Background
End of life care is a known area of concern for undergraduate nursing and medical students with reports of anxiety [1] , dread [2] , and emotional distress [3] when faced with the experience of providing care to a dying patient and their family. Amongst nursing students commonly voiced concerns include knowing how to communicate effectively with patients and their families; their own emotional reaction to death and practical issues such as symptom management and care of the body after death [1, 4] . Similarly, medical students have reported feeling 'out of their depth' when caring for dying patients and their families [5] and have voiced concern over the tension between their own professional detachment and emotional regard for patients and their families [6] . It is claimed that staff who have anxiety about death and dying are less comfortable providing end of life care [7] which may result in them distancing themselves from dying patients and their families in order to cope with their own fears and emotions. Attitudes towards death and dying can therefore directly impact on the quality of care a person receives at the end of life.
It has been suggested that both registered nurses and nursing students with greater experience of caring for patients who are dying have more favourable attitudes towards end of life care [8, 9] Similarly, it has been suggested that increased exposure to patients receiving end of life care will improve newly qualified doctors' competence and confidence in delivering care to this patient group [10] . Yet many students may have limited opportunities in the course of their clinical placements to experience end of life care provision; or may be denied access by their peers who act as gatekeepers to the most unwell patients [5] .
In the absence of such clinical practice experience, educators have been increasingly utilising simulation with high fidelity mannequins to provide experiential learning in end of life care education. This approach has been demonstrated to provide experiences and educational outcomes comparable to that of clinical placement [11] ; allowing students to develop their practice skills and improve their critical thinking and decision making in a safe and non-threatening environment. From the limited evidence available, simulation has been proposed as a viable approach to end of life education given its positive impact on knowledge acquisition, communication skills, student satisfaction and level of engagement in learning [12] . To date however there has been a relative dearth of evidence on the impact of this approach on undergraduate nursing in the United Kingdom and substantially less on its impact when utilised as an interprofessional teaching strategy.
Methods

Objectives and design
The aim of this pilot study was to assess the impact of a simulated intervention on the attitudes of undergraduate nursing and medical students towards end of life care provision. The study used a quasi-experimental, pretestposttest design without a control group.
Setting, sample and recruitment
The study took place in one UK Higher Educational Institution (HEI) between March 2015 and May 2015 following ethical approval from the University's School of Nursing and Midwifery Research Ethics Committee.
The sample population consisted of all third year nursing students and fourth year medical students enrolled in the University's undergraduate nursing and medicine degree programmes. Recruitment commenced with the Chief Investigator (CI) providing a brief overview of the study to eligible students at the beginning of a large group lecture. This was followed up with an email (circulated by administrative staff on behalf of the CI) with an attached participant information sheet and contact details of the CI for those who wished to participate. Participation in the study was entirely voluntary and written informed consent was obtained from each student prior to the study commencing.
Data collection and analysis
To measure student attitudes towards end of life care, participants were asked to complete the Frommelt Attitudes Towards Care of the Dying (FATCOD) Part B scale before and after the simulated experience [13] . This is a validated tool designed to measure non-family caregiver's attitudes towards providing care to people who are terminally ill and their families. A non-family caregiver is defined as a person who is giving care to a dying person, professional or non-professional, who is not a member of the patient's family [13] . The FATCOD Part B has been used widely to measure undergraduate nursing and medical students' attitudes towards end of life care [14] [15] [16] [17] .
The FATCOD Part B instrument has 30 Likert-type items which are scored on a five-point scale from 1 (Strongly Disagree) to 5 (Strongly Agree). The instrument consists of equal numbers of positively and negatively worded items therefore higher scores reflect more positive attitudes. Validity and reliability of the FATCOD Part B has been demonstrated previously [13] and written permission to use the scale was obtained.
Data was analysed using the SPSS statistical package. Descriptive statistics were used to summarise and describe the data, and the paired t test used to compare mean pre and post intervention FATCOD scores.
Intervention
Students volunteered to participate in a simulation session, intended to reflect the challenges of providing end of life care to terminally ill patients and their families. Each session consisted of two independent simulation scenarios, designed to be incremental in their level of complexity. Students participated in one scenario and observed one scenario. The simulated sessions were delivered in the School's simulation facilities using a high fidelity simulator and a role player (simulated patient) as the patient's relative.
The simulated scenarios ran for approximately 25 min each. They were designed to offer the students an opportunity to practice their skills of symptom assessment and management; their skills in recognising and responding to the physiological changes which may occur at end of life; and to develop therapeutic communication skills with patients and their families. The scenarios captured the patient journey from receiving bad news right through to the point of death. Prior to commencing the simulation, students were given a pre-brief or handover of the patient's history and presenting complaint (Table 1) ; along with a set of case notes which had been put together for each patient. Immediately following each scenario, students participated in a debriefing session which was facilitated by members of the research team. Video recordings of the simulated scenarios were used during the debriefing to assist in student feedback and reflection.
Results
A total of 19 students participated in this pilot study; 15 nursing students and 4 medical students. Higher FAT-COD scores indicate a more positive attitude towards providing care for patients who are dying and their families. The baseline pre-intervention FATCOD scores ranged from 100 to 141, with post-intervention scores ranging from 113 to 145 ( Table 2) .
As depicted in Table 2 , the pre-intervention FACTOD mean for the group was 119.6 (±11.6 with a maximum score of 150). The post-intervention FATCOD mean for the group was 128.4 (±9.3 with a maximum score of 150). Using a paired t test, a significant difference was found in the group's mean FATCOD score after the intervention (t(18) = 4,29; p < 0.001), indicating a significantly more positive attitude towards end of life care as a result of the end of life simulation (Table 3) .
Mean scores for individual FATCOD items are presented in Table 4 . Twenty six items had an increase in their mean scores post the simulated intervention; three items had a decrease (item numbers 9, 19 and 21) and one remained the same (item number 6). As can be seen in Table 2 , all but two students (participants 13 & 16) had an increase in their FATCOD scores after the simulated intervention. Participant 16 had the highest prescore of the group (141) indicating an already positive attitude towards end of life care prior to the simulation.
Discussion
The results of this pilot study confirm that a simulated end of life care intervention has a positive impact on the attitudes of undergraduate nursing and medical students towards end of life care. As anticipated the simulated scenario provided an opportunity for the students to gain practical experience of providing end of life care through the use of a high fidelity simulator (patient at end of life) and role player (relative).
These results are consistent the growing body of literature which supports the use of end of life simulation in undergraduate nursing programmes. Quantitative [18] , mixed methods [19] , and qualitative studies [20, 21] have 
It has been agreed that John should remain in hospital for his end of life care as Mary could not cope on her own at home. Their daughter Jayne is on her way home from Australia and is hoping to arrive tomorrow. John is now actively dying. He has been commenced on a syringe driver with 30mg of morphine for pain relief and midazolam 10mg for breathlessness. His wife is anxious that his breathing has become very rattley, she is concerned it is troublesome for John. She also wants to know how long John might have left as she is anxious her daughter could miss saying goodbye to her father. [23] ; however participants in their study were qualified medical staff rather than undergraduate medical students. In light of the results of this study, there is a clear need for greater emphasis on the use high fidelity simulators to teach end of life care in both undergraduate nursing and medical education and also to adopt an interprofessional approach. This is particularly relevant given that both medical students and nursing students who have experience of providing care to the dying report more positive attitudes towards end of life care [8, 10] . As presented in Table 3 , a significant difference was found in the mean pre and post intervention FATCOD scores using the paired t-test. This finding is consistent with the results of a study by Lippe and Becker [14] who used simulation to deliver education about end of life care in the critical care setting to undergraduate nursing students only. They reported significantly improved mean FATCOD scores following their end of life simulation intervention. As outlined in Table 4 , 26 out of 30 of the FATCOD items had an increase in their mean score post the end of life simulation. Notably, item 3 'I would be uncomfortable talking about impending death with a dying person' had the greatest change in mean score. This is encouraging given that communication with a dying patient and their family is considered one of the top educational needs amongst nursing and medical staff [3, 24] Items with no change or a decrease in mean score post the intervention included 6, 9, 19 and 21. One of the limitations of the FATCOD tool was the use of double negatives in its wording which may offer an explanation for these four items. Or alternatively, as reported by Twigg and Lynn, the end of life simulation may induce anxiety in those students who have no previous experience with death [25] . However without information on the students' previous experience this cannot be confirmed. Two students also had a decrease in their FATCOD scores post the simulated intervention ( Table 2 ). The rationale for the decrease in mean item scores could also apply to these two cases; however it is worth noting that both participants still had relatively high post intervention scores indicating a positive attitude towards end of life care.
There are limitations to this study which are important to acknowledge. This was a small pilot study undertaken in one HEI therefore caution must be taken when applying statistical inference. The pre and post FATCOD questionnaires were anonymous which meant it was not possible to look at differences in attitudes between the two professions and socio-demographic data was not collected to determine the influence of previous death experience and/or education. Socio-demographic variables have been examined by previous authors investigating attitudes towards end of life care using the FATCOD tool [13, 17, 26] . Their results revealed that age, gender and prior experience of death can impact on the attitudes of medical students [17] , nursing students [13] and registered nurses' [26] towards end of life care. These would certainly warrant further study.
As mention previously, the FATCOD items contained double negatives which may have introduced a source of error. Additionally, there was no control group to compare the end of life simulation against standard teaching. There may also have been potential for participant bias due to the voluntary nature of the study, as those students who participated may have had a keen interest in end of life care or simulation based learning. This was only a pilot study therefore replication with larger numbers is necessary to confirm its findings. Further research is warranted into the use of end of life simulation with medical and nursing students and from an IPE perspective, including qualitative studies with both professions to gain an insight into the student experience. Ideally, the students who participated in this study could be followed up to determine if the impact of the end of life simulation translated into improved confidence and competence in the practice setting. This would certainly warrant further study.
Conclusion
End of life care needs to be delivered by healthcare professionals with the skills, knowledge and experience to meet the needs of patients and their families adequately [27] . The results of this study support the growing body of literature which suggests that active, experiential learning in the form of simulation helps improve attitudes of undergraduate nursing and medical students towards end of life care. In the absence of experience in clinical placement of end of life care, exposure to experiential learning is vital not only to prepare nursing students and medical students for their professional role, but to ensure that high quality end of life care is afforded to all patients and their families.
